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t«R<oy- Ffi-^n#v f v 7Amzwm$ti. mm 

H3E(iOLED2rWi-Sl^ilBtfcV^T. OLEDJ 
[MSB 2] ««±fcW»»WI64:1B»oy-^«-9« 

t Wkny- f fi^ts* 1 -? f 'J 7*ttci2HS;ru frie 

B3!t<iOLEDfc4^< tt> l-?cO-*4 -/fy/lTF 
TfcOLE D^iSfflT F T£3Tf £>^gS£:*H >T . 
Htiieo L E DSgKjfflT F T£fi&=fa®*ST'fgIlr$- 631— O 
ffigFE-F't. liFlSOLEDIBiSfflTFTSr^fi^T' 

twMcn-y-htmmtf-? f y ^ttfcansfu fria 

BtflfiOLEDt^KK 1 1 lOCOX-f 7f V/fflTF 
TtOLED IBUffl TFT5r *Tf S.^gSfcte lr „ 

i5ieo l e DmmmTFT&moffiMTmmt&fs-co 
mm* - f t . MieiBiST f t immmv%mti>m 

ZLffMM^-Vb. MieOLEDSBttfflTFTS:iR»fR 

lilt- FttT-*-n*'W8S8HtoT*6 £ t KMSfc L*:^ 
j^i^B. 

[ HHPS 6 ] ffift* 1 .Tbltlf^ 1 ! 3 tcfc . JKI**B 

5H=gB. 

t mm.<r>y- f f i> 9 xmzms^ti. mis 
listio le d £ ^h^gmnmm-fimzii^x . 
oled* jemrcsairt- & st-ojrawrffi i. ole 

mmm\ oi wR±(ca»<?5ii«i:aaoy-x«^ 
»taa<oy- Ffi-^&a*-? f 'j?xmz&Mzti. m 

BWmiO L E D t 'Mt£ < t t 1 yf V/fflT 

FTt OLE D%mmT F T Z W"f SH^S^ffiiidj 
SjtfcWt. H?ieOLED|gi6fflTFT^^3fS^T-|B 



mwrt&m-commumb wnxmrn-tz zb* 
&bim<ny- hm^m^ f >j ?x#(cUB$ix. u 

FTtOLED fgiftffl T F T 3KSKJftf>«Btt*' 
SicfcUT. flrEOLEDBTOJIITFTfclMaWST'B 
iS-rsm-^iBlJ^Si:. KffeOLEDIBl&fflTFT* 

leeiHWcirairr & m zKorawsrs; t . «?ne o l e d ib 
ifflTFTj iugflw b m\vm<n*mx'mmt s 

im^mi 3] ii^q^sb^jsi Hzfc^T. s^- 
comKrmteTis?>mm$mim^yzi}mx'$>&z t 
zmwib Lfzm^imnwMtt. 
[fi^i a ] ff*ja9«sif*iHi ltfcv^r, »- 

I It^JI 1 5 ] ff?#JS 1 J^2»*fl 1 4 wrtlfrZfg. 

Itmmi 7] *K±fc1Mft<?3B*fc1MS<oy-x«* 
ISt«^y-Ffi^l8* { -?FU^X^ciEB$fL, b? 

(11**1 8] S8LLte«8^H*fc»»<oy-*«^ 
IStl^coy- Ffi^iSE* ? -7 F 'J ^x«fcE»$fi. H? 

FTbmM^wmmTFT^-thm^mmzti^ 

X , BUI5^3K#^Sg«fflT F TSr|&ft^«T'ig«)-r SI 
-iOfgite -Ft. |JrlBI63te^f-K»fflT FTJ 

mx-mmt&m-omm*- vtzwo&t^mtt®. 
inxmi 9] s«±{caswH^i:^oy-xfi^ 

Jlt^itwy'-F^ll^vFU^xtt^iSB^fT.. mf 
ieBm<i^3K^i:^ : 5:< b i> 1 ocox-f y f-^fflT 
F T t %3K^|gfSfflT F T^^-T ^a^lBtfc^ 
T. ME^3K#^-IBiSfflTFT^e§fa^T-|gI!)f hW. 

~<Dwm^ -Ft. mrie^iST fts tmmmsmmt 
bWi-nmm*- f t . mH&tm'mmmT f tst^s 

B. 
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tarsal 2 1 ] satin 7Bsa*3Si 9tfc^T, * 
HJfy^ 'w*ib]bwt* & .r k *»at 

[ ff^fl 2 4 ] mm l 7 JbSUtStll 2 2C«W.S 

ft t ^jtiRT-igsijfflT f t s^rr ***saiwwiw 

tzmmmx-mm-t h m-cnmmxm t zmmtxmm 
-r«. ^ t *«ak Lfc«*««<oraa*i£. 

utnm.<r>y-hm^m^ v y ?*#tffi«$*u m 

FTt %3£3R-?igiSfflT F T £:frf &3S^E«SBi!>3r 
Zftzghvc. WEJBISR^KttfflTFTSttWfWSTJB 
Krr&S-^)iBa^k. SSSE3Bfc3imB»fliTFT* 

[imm2 8)m^2 5nm.m^m2 7izi5^x, m 
—<rmmfimtT-i-n rmwmnzm^tziimx'h & z 

m&m2 9 ] ff^JM2 5P»S»*«2 7 tzH^X. 35 

[it^3o] m-$m25 nmt&z 2 nza ^x, m 



im^m3 2 ] m%m 1 7bmis*«3 owiwi; 

[000 1] 

mz. r7X^- y7^k'C0SBflS«±{C^ 

xi/^mmumzm-rh. ttz. 

[0002] 

(pda) tmm&ffimm&tzmimz 

0. ^i^^^o8l^ : 'tf$^iSSI^^(i(Jk^k'cot,^0^^7 7••/ 

[0003] s ^[zw&vyffl&vte. ztit>i,zmmzti 

mthT5$\i,z\ftfr~>x . 
[0004] t9t-4 xm.wm.mi. mm 
lo-rotcstL-c. tft mmh7> : JA7) Srias 

i7?f < h U ^ Z.$!LWm.Wii> t -y h 'J ^ 
xS^^MtJtKLT. *«Wlft*«ri6T**. B® 

^•ftLTvKkS*)ilS. 

[000 5] ttz. T 7r < 7^ 7 *m&?T$kW.cr> 

com&ittfftfrti-x v ^ . IBs®)* y y 3 >-sffiT-«iB 

#ar1f«-r.S.BSTFT£7)ffetC. B^^Jfi21SBt^ T 

. fflaS* 'J -> y n ygUi^Sti^X&T^ W 

[0006] iti. 'j&^mx.U7h^)US.^-y^yX 
Mir (OLED) SrfflV ^^Sa^S^-iSfl-ft: LT 
V^i». idT'0LEDfc(i-fiJi@jS^*^O%3t 

3t) $rfiJffl-f2)t<7)kcoB57S-^trt>cofc-r«.. #Bj»B 
ST'ti^t^O^i: LTOLED5-J>tfTV>.S^'fi!!<7) 

[0 0 07] OLEDIi-JfmtS (^Sk^S) 

icoLED^ji^^ns^Tis^^ix. mmmmmm 

tt^X^h. K$kmziZ4-z.h~?y ■ ■ ij 
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[0008] fc ( H?LaA/l ■ IE7LSi>M/f ■ 

mm • ^PUBS/I) (ETiiAJI • IE7L«Si*S 

[0009] ^«Wfc*JV^Ttt»«tll»^IBfc:»*t 

tfffiAiwcoLEDiic*jfts. mm. OL 
[ooio]a2i: 4 w ^7bymoLED 
n»^few?**feA*-r*y-h«#« (gi-g 

y) (4, #H*#*-f6X>f 7fy/fflTFT2 0 lO 

4 7fy/fflTFT2 0 1WV-^««t KH^flW* 

-XfMtt (Sl-Sx)t, flfcSVO L E DlgiJfflT 
FT 2 0 2<Wf~- MKffiat/#B*3^"t*3>"r >"»f 

«S*VO*4. #WW*t*OLED»«TFT2 

o 2ov^iat k w yfHJ*<o—*ii. ttaatti&« 

(Vl-Vx) te. ffcfrli. «mt*OLED2 

[001 1] OLED204I1 »ffifc . Pt&h > PAS 
fc»ffi^HtC|g(t4>fL^OLEDlii:Sr#-t&. OLE 
D 2 0 4 <0»«#O L E D jggjfflT FT202CD7-X 
««4fcttKH >««i:««L"C^*»*. OLED 

2 0 4<oRffi#s*ms. Bftwtiwisi:**. 

H % OLED2 0 4«0Kffi**OLED|g»fflTFT2 0 
-£\ OLED204 tf)Rffl5#H*ttffi. 

[0012] *b^*b»(c*jv^t. «^msom(4 

fi[^mffill* 5 OLED|Ei6mE*C&0. <Itf)OLEDlg 

iwtEE^oLEDJitcerapsii*. 

[0 0 1313. *«iBW+*C*5^T. x>f v+y^m 
T F Tt4N c h£ U S^t»fflTFT(i:P c L. OL 

e Dtiig»fflT f TtsaiSfti** ry-K. 

[0014] ±ieo l e Dm^mmco^m^^ t l 
x. jzmmr-f-nmmttt . craflnm2nft# 



awt. -fe<vn^x%m^ht^oWMX'h*) . ism 
mtmmx*mm?'&k^ommx'ii%\t\ &wBmtz 

oivc*>H«T*>4. H10 (A) 

1/010 ( B) tc£fEffiffit&0«;t:ll£^\ ^USSEB 

t&h tto l e DigisfflT f t £nE.®mmmtfM t lx 

m^X. B«pTFToy-h«ESr««!-r*iJ:fc:J:o 
t\ efiW^maSrOLEDfciaLT^*. ^miEigiSh 
liOLEDB»fHTFT3:;M -yf-fc ITMV^T, jgSB 
>5:B*fc:«Sttt&tt*: OLEDSyg-hnitWo 
T. OLEDSJBKS**«W5rft-C**. 

[0015] oLED«^isaco3e«ar+n^ 
iwia«fcov*TH*r&. H3^^ssr^o^pgp 

9 A S^f^-bfcSf. BIT. 03^fflv^Tl»HJ'r 

7m°7UX#G C L*«i/ 7M/y^^304 ^A^J 
fc > y hU'Jxs 3 0 4 rtt:i/7 WWXjWfteSii 
h. **l«rA»y7rEI»3 0 5*^Ur**-h«-»«Wc 

fc. y-x(I^IMB16ll]»c0^7hU^^3 0 2Wi 
y — xz^ h/^ssptv- x;a7^ws 

CL#A:fiS*U>. dtlt>(,z£-oX. V-Xy7hUy 

0S3O3^U7tn^^7f3 12, 3 1 3<?) 
SJfifS^tCffi^l-r^o T^n^X-f 12. 3 13 

liSBRSii* t T^a^««fi^« 3 1 4 h V-Xff^- 
H306, 3 0 7iI»:ya-MTV^, T^D^B* 
im^zm&V-xm^mzV'yy-vyT'LX^K. V 
yy'V v^Sixfcr^a^W«fi-g-(iy-xfi-^»3 0 
6. 3 07^BS+C0^^ 7fy/fflTFT^U, 
OLEDffi»fflTFT«oy-hfc:A*Sn-&. 

[0016] BLh^i'JC r^o^B*^fi^j:oT 
BI*#Cli. y-xfi-*»fc:A*S<i6r^u^ttflMS 

[0017] mmmTFTiztev gsizmttzvuA y 

Vfi&tititib. feWl&Ti-riimmiz&i vc F 
T«itt«I««-Ci6ftS*&. 05 (A) liTFTcofift^ 
«r«Lfct^T*>6. !M^Vds>Vgs« 
T* 0 . V d s O^ftd^ LTHM yW&wSMkpyJ? 

[ooi8] mz. &wEmmm%&z^xmtyt 

X. OLED«0«mBt>L<(i*»*«IB^aRL. 
1 7U-A«iHfc^0tCOLED#*3tL^WH60mtt 
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itfmxm i iztrnztix^z. 

I7 0 1(7)7'o7;i^t, itz. 18l:^ < ^ v? 
^A~h5r^o OT. H7^o^TiS0^S:ioC:^^. 

hUxX^@gS7 0 2 , AS7 7T@S7 0 3, m 
-C0^y^HJ&&7 04. ^Zc7)7>y^H]S7 0 5 J: OS 
fcZtlZ. i/y VUi/X9]£\$&7 0 2lCU:7-.XX?- 
WWkX SSPhV-X^P >y S C L#A:ft ? 

by WUX£ffM L , ^ 77r H3SS 7 0 3 LT 
^lco^ y^®SS7 0 4tcA^)-r^o I1^7«yf(£3i5 
7 0 4T1ii^7 h^X^A^£il&^ t^/PBIH 
fI#£^'y^LT^<<. l7^f yft<7)is7Yi?m-T^h 

SV\/Xtfm-<V7 7«7 0 5£A}j£*U to? 7 

^JVV^zX-oX. micoy 7«7 0 4 tclBH£ii 

S*U V^(|ff7 08, 7 0 9tCiiJ:fi£ix£* -fL 
tor^7^f ^cORa-r-^^SSltfO^ y^lUS§7 0 4 

9 JUtym?- * £ 7 -XtE^tik 708. 709t3*^)L 

[0020] 

[ftffcfcK 1] t!1200 1-1 5987 8^4»R 
[00 2 1] 

Lfc«t -3(COLED|g«fflTFT^OT.«fftI8K 

fcf&o< kZtitf K V->f >^S5<otf£o&fc3: 
otl^, TFTcOBftlf tOl^SV^.aS 
cotrfcfc LTSKilTVtf:* ^kitfTFTO8iK*«l 
0%tf£oS££t£t»«kifc 1 0%c7)lf£>o#£ 
4fcL£vHW0. 1 CV] cotftog^tS 

dtf"M4 1 4 %SJK<7)tf feo S L, TF T^rttcT) 
lvH4. ^2000-22 1 9 0 35:^Ciea^* 
[0022] -*.fi«E*iaB!iB»T'«i. TFT?) 

0Vgs^<^ill>^ LSV*tt**0. IV 
W^^l ^tot 1 %nm. La&*tf 4>o# ££ 



t*V\ i^iS^O|^10%ftott>, OL 

[0 0 23] L^L3g«E«ffi!»WiBttT1iOLED^) 
gB^-(fc^^V^LT|S]H***o^. HI 2 (COLE DcO 

2 rx^mmmmx * . w 1 co^tm^imm^fsrF 

Xfoh. 012 (A) OLED^)M8I 

0 c d/mtm&X'te 1 0 0 OWIBfrfeR^WHB^HR 
WC**. HI 2 ( B ) (cSr^Jt &ML#ffc±ir& 

[0024 ] *fcM2^fk^«(iJ«^ri6iBE^iiaPT 

fob. hi 3 (A> ic^-j^t. nt«ate»u»t 

fcW^0J«*miBIt4±»UTVK. HI 3 (B) ««E 
«SHStt£*LTV^&j&«* HI 3 (B) fc**-J;3fc:. 

a^ffiTF^T**. H9 (A) dfcTFT 
CT)Vd sfc+^V-^V^ftftlf. OLEDC0ll^-[6) 
mE^ttflnte^ <! XmM £tl& CDX'&mzteWX*^. 

-tr. H9 (b> [zhhZohz. fenEMmiz&^x 

14. «*m«BE<^i«in«4. USSMfcA lOl^< L 

tv^ 0 ^mEi^o%&i4S^^«^t%3(aa^ffi 

[0025] fl^gtlfcVvC. B*^5BK«fHi4«m 
Wota^ott^. ffl*.(f renvoi d^t<r^> 

•Br*4»K*<(KTL. *^)«Wf»*W(l*o*i: LTS 
[0026 ] 

[0027] *5W , CI4«5^>rt«fc J: . ^mfflg 

[00 28] OLED^K^a<50^^i: LT(4. 
^ tif SHOTS* t'^fc ^> o »^Rt4a^*flHB*<« 
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[00 30] fr^L^^-&^3*>^A5{i:H5 

1 o o 3 1 1 **Hjrcii, jgvaratK j£mEmm%t* 

comW)^- F X^XVWWlt&ZtltZX 
[00 32] 

[ %mco$m<oBm 3 *«ujoo led asssBt-ov * 
xvmth. 

[ o o 3 3 ] hi tz^m&mimmz^t* znmv 

I d-l/2 • • Co • W/L * 
[00 36] OLED|gllfflTFT(7)tt«hL 
X&mmu* 1 0 0 cmVVs, L#V^Vth£- 

2 V. m<aaaS>3tOcoy-hSfiCoSr3x 1 0" 8 F 

hm^i5umt UT. BU&LfclB*fcfc9<0ttSSiI 
CC»IBL^VgsS:*y>-&i:#feri:tC**l-?-'tL6. 4 
7V, 3. 83V. 5. 6 5Vt^l), fcfcHtiWOiS^ 

TFTOBrftfH«£tttt 
P^m^i)^^-e-> 7 >'$:^J:^2. 5Vhtl» 
h. ^fecOOLEDtCO^SOLEDffitSflBTFTO 
y-h«fi«*5j:^+2. SVfc-rS-iWj^ft*. «o 
T#fe^OLEDSriB»-r&OLEDffiiftfflTFTC0y 

[0037] 

fttHSJSr* 1 — «wt*9 . y-xmtt£#fe?)+ 9 v 

y-h*fflS:»fe+5. 17 V. #fe+3. 
(;J:ot, OLEDj^fflTFT(4:£TOfefc:oivtft 
#OLEDffittfflTFTeoy-hCEPJDSil&tE(a 

iss-rwf. assort <, tH&«wttftfcw«s*t 



o^ffiis^^^a^^g i o i <ojf»<?>«a&soE-r* 

ikfcloTWOfJIiTv^. avbn-^HIll 37 
»4T^a^«^ail 33. TTSWffiKl 34. 1 35. 

13 6. y-x«-JMMHBEI»l 0 2MOWLTif*&. 

[ 0 0 3 4 ] ^mSST^n^lBS)C0ft*W^ffiff 
BBfiRtrov^TKWSfeClsSrd. 7W5-t0OLEDS 
»fe<0 3fW)OLED*m£ 

oTV^. 3feC0OLED»S«4fertt3*C0«rtt^a 

i£<£oT^6„ SttWfcfcL 150ppigg<7)OL 
ED^I^V^T, 200c d/m 2 <7)ff$J££t#& 

ioo®^tc#fe. sfe. «feo*n-r*tK 

0. 5/xA. 2uAW98Lt:tit1 m iSiBffi 
*fc*OWSFIft|«E*4*h.-Wx. 8V. 5V. 6 

[00 3 5] B6fc3e«KT*o$TMMm£fT^fc* 
£0XffiHft£#'f\ OLED<0*V-KttJ6l8[8S 

titfco* 8 vh-r&t. #fert^ry 

-K<OS&t4^*Vfix0V. -3V. -2Vi:3r& # £ 
fc % TFT(7)Vg si4TFTc7)l&fnMiS$:^^ (* 
l ) iO^Mt*. 

(Vgs-Vt h) 2 (*U ) 

[0038] ^m»T^o*1^^£i3£*5%&£ 
(4. "T3e«JESl 3 5tf>aj:fif4#fe. #fe<0 3fe 

ztL?tL<?>mm&tetgii 20. 121. 122^11 

+ 9V<03tffiSrtiWr$--&. C<Offil406lc^ffitHt 
?*4. ^tlitiflB»lll2 0, 1 21. 1 2 2C0 

fcilv*. *fc«TIE«E«13 6tt*y-Hfc:»LT-8 
V£aB*)^&. C Officii 6 t[^«O^T'£>&. 
mEidl 3 4(4^mSr^n^iS|giUT'(4ffifflt 3 5:V^ 

<?)x\ *7vmizLxt>x^. 

[0039] LT* T^u^flMt#fflLk 0 . T^o 
^B*tWi^*«T^o^tt«S-^ll 1 0 4. 105. 1 0 
6KA:fc3*u y-*«3IHHWS»l 0 2*>tfi*teJ: 
ot7to^7f 1 23, 1 26. 1 2 9^y 

l. Ti-uTykmm^zv-xm^Mki 14. 115. 

[*)g|5<OX>f -yf y/ffiTFTt 4 otOLE DBBfflT 
FTOy— hRV«»S*fc:W*lS*t. OLEDffilSffl 
TFT^Vgs£JStfcm^OLEDtCffift£. £ 
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coo40] mz, ^msmrmmmm^m^z^ v 

*ffiBB«fc:o^T. 4 -TBI 1 &Etvr«gj«Nfe,r* r 

DggiSfflTFTiix^f v^t LX<rm^n^o . m 
&fmx<7>mftX't>2><?)X'TFT<?>Vdi stt'hS«rfc<0 
k3r&„ Wt^l»AliH5 (B) ^-tidtc^r 

I d—u -Co- W/L • (Vg s 

^ISaEEiHl 3 5<7)ffl;mi#fe* & 
fe. »fe<50 3fe-f-il-FilcO««flttftKl 2 0. 12 1. 
122t;:*tLT. 84V. + 5 . 20 

V. +6. 6 8V^tE^aiW^ 9 I^Kiil HC 
SrfttfcRfc-C*&. 4fc«TS«E»l 3 6i±*V-F 

T*l> 4 "^mff^l 3 4(iOLED|glSfflTFTSr^ 
y$-U:-6^C0DC18(at»l 0 7, 10 8. 1 0 9tcM 
LT-5V£. OLEDi^iTrFT£*73i*£fc«> 
cODCmiaHllO. 111. 112C^LT+10V 
vi^TiiDcmtiHl 07. 1 08. 1 0 
9 k D CiM 110. 111. 112 **tl?tl$m 

[0043] vxtcox o tz. *fHHTtt. ^gpco«r^m 

Sail 34. 1 3 5. 1 3 6 OiiJ^mff & k 
ioT. T^a^X>f -yf-1 2 3-1 3 1 <7)iW 

B&mtSKimnmi*® o »iT«a»-t & c k #*r« 

[0044] 

[0 04 5] tl£i£ffll)01 4i4*«^H-CfflV^6"TSE« 
ESOHiftWr J> & . 0 1 4 (c jn^SlBJEatill^ffi 

fiii 4 osk ^ssti 4 o 9! f z±r>xmicommn& 

£o<0. i^S)5tl410h^fifiil41 l^Oi-o 

xm~cDmmw±£^<^x^&. 

JgfiU 4 0 9k 1 4 1 l«9fi£X*.&<r fc£J:->T. tg 
^tn^*FET^>f 7f 14 06. 14 07 



-/ - f PaimjE k (aiarra t xh h&t>xhh. 

[004 1 ] JSlTfcH 1 1 ^*^&*(SW««:KHW 

#y- Kme^o vk^-i>k#fe. m&cor 

/-Htffll«ftfft+8V, + 5V. +6Vh«. 
OLEDggiftfflTFTOV-XSfitClflUjfiV^^i: 

fc-tfl-PfU 0. 84V. 0. 20V. 0. 68VtC^r 
0. £ *Uc O L E D cOJl^ft^E £ An £ T . t§ 

fe. wfe^^v-K-igiSTFTy-xmaii^ti^n 

+ 8. 84V. 4-5. 20V. +6. 68V^, 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To switch a driving 
mode between constant voltage drive and constant 
current drive according to display contents in an 
active matrix EL display device. 
SOLUTION: In the active matrix EL display device, 
whether an OLED is driven at constant voltage drive 
or driven at constant current drive is determined 
according to whether a driving TFT is driven in a 
saturation region or driven in a linear region. The 
separation between the saturation region and the 
linear region is determined according to a voltage 
applied to the gate of the TFT and a voltage applied 
to the OLED. By controlling those voltages, the 
constant voltage drive and the constant current drive 
can be separated, thus, a use in which respective advantages of the both drives are 
utilized is made possible. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A display in which two or more pixels, two or more source signal lines, and two or 
more gate signal lines are arranged on a substrate at matrix form, and said pixel has 
OLED, comprising: 

The first driving mode that drives OLED by constant current. 

A means which can switch the second driving mode that drives OLED with a constant 
voltage. 

[Claim 2]A display in which two or more pixels, two or more source signal lines, and two or 

more gate signal lines are arranged on a substrate at matrix form, and said pixel has 

OLED, at least one TFT for switching, and TFT for an OLED drive, comprising: 

The first driving mode that drives said TFT for an OLED drive in a saturation region. 

A means which can switch the second driving mode that drives said TFT for an OLED drive 

in a linear zone. 

[Claim 3]A display in which two or more pixels, two or more source signal lines, and two or 
more gate signal lines are arranged on a substrate at matrix form, and said pixel has 
OLED, at least one TFT for switching, and TFT for an OLED drive, comprising: 
The first driving mode that drives said TFT for an OLED drive in a saturation region. 
The second driving mode that drives said drive TFT in a linear zone. 

A means which can switch the third driving mode that drives said TFT for an OLED drive in 
middle of a linear zone and a saturation region. 

[Claim 4]A display characterized by the first driving mode being an analog-currents drive in 
claim 1 thru/or claim 3. 

[Claim 5]A display characterized by the first driving mode being digital time gradation in 
claim 1 thru/or claim 3. 

[Claim 6]A display characterized by the second driving mode being digital time gradation in 
http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?at^ 3/19/2008 
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claim 1 thru/or claim 3. 

[Claim 7]A display controlling potential change for a driving mode change from an external 
circuit in claim 1 thru/or claim 6. 

[Claim 8]A display controlling potential change for a driving mode change from an external 
DA conversion circuit in claim 1 thru/or claim 6. 

[Claim 9]ln a drive method of a display in which two or more pixels, two or more source 
signal lines, and two or more gate signal lines are arranged on a substrate at matrix form, 
and said pixel has OLED, A drive method of a display switching and driving the first drive 
method that drives OLED by constant current, and the second drive method that drives 
OLED with a constant voltage. 

[Claim 10]ln a drive method of a display in which two or more pixels, two or more source 
signal lines, and two or more gate signal lines are arranged on a substrate at matrix form, 
and said pixel has OLED, at least one TFT for switching, and TFT for an OLED drive, A 
drive method of a display switching and driving the first drive method that drives said TFT 
for an OLED drive in a saturation region, and the second drive method that drives said drive 
TFT in a linear zone. 

[Claim 1 1]ln a drive method of a display in which two or more pixels, two or more source 
signal lines, and two or more gate signal lines are arranged on a substrate at matrix form, 
and said pixel has OLED, at least one TFT for switching, and TFT for an OLED drive, The 
first drive method that drives said TFT for an OLED drive in a saturation region, A drive 
method of a display switching and driving the second drive method that drives said TFT for 
an OLED drive in a linear zone, and the third drive method that drives said TFT for an 
OLED drive in middle of a linear zone and a saturation region. 

[Claim 12]A drive method of a display characterized by the first drive method being a 

method which used an analog-currents drive in claim 9 thru/or claim 11. 

[Claim 13]A drive method of a display characterized by the first drive method being a 

method which used digital time gradation in claim 9 thru/or claim 1 1 . 

[Claim 14]A drive method of a display characterized by the second drive method being a 

method which used digital time gradation in claim 9 thru/or claim 1 1 . 

[Claim 15]A display module which uses either claim 1 thru/or claim 14. 

[Claim 16]Electronic equipment which uses either claim 1 thru/or claim 14 [Claim 17]A 

display in which two or more pixels, two or more source signal lines, and two or more gate 

signal lines are arranged on a substrate at matrix form, and said pixel has a light emitting 

device, comprising: 

The first driving mode that drives a light emitting device by constant current. 

A means which can switch the second driving mode that drives a light emitting device with 

a constant voltage. 

[Claim 18]A display in which two or more pixels, two or more source signal lines, and two or 
more gate signal lines are arranged on a substrate at matrix form, and said pixel has a light 

http://www4.ipdl. inpit.gojp/cgi-bin/tran_^ 3/19/2008 
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emitting device, at least one TFT for switching, and TFT for a light emitting device drive, 
comprising: 

The first driving mode that drives said TFT for a light emitting device drive in a saturation 
region. 

A means which can switch the second driving mode that drives said TFT for a light emitting 
device drive in a linear zone. 

[Claim 19]A display in which two or more pixels, two or more source signal lines, and two or 
more gate signal lines are arranged on a substrate at matrix form, and said pixel has a light 
emitting device, at least one TFT for switching, and TFT for a light emitting device drive, 
comprising: 

The first driving mode that drives said TFT for a light emitting device drive in a saturation 
region. 

The second driving mode that drives said drive TFT in a linear zone. 

A means which can switch the third driving mode that drives said TFT for a light emitting 

device drive in middle of a linear zone and a saturation region. 

[Claim 20]A display characterized by the first driving mode being an analog-currents drive 
in claim 17 thru/or claim 19. 

[Claim 21]A display characterized by the first driving mode being digital time gradation in 
claim 17 thru/or claim 19. 

[Claim 22]A display characterized by the second driving mode being digital time gradation 
in claim 17 thru/or claim 19. 

[Claim 23]A display controlling potential change for a driving mode change from an external 
circuit in claim 17 thru/or claim 22. 

[Claim 24]A display controlling potential change for a driving mode change from an external 
DA conversion circuit in claim 17 thru/or claim 22. 

[Claim 25]ln a drive method of a display in which two or more pixels, two or more source 
signal lines, and two or more gate signal lines are arranged on a substrate at matrix form, 
and said pixel has a light emitting device, A drive method of a display switching and driving 
the first drive method that drives a light emitting device by constant current, and the second 
drive method that drives a light emitting device with a constant voltage. 
[Claim 26]ln a drive method of a display in which two or more pixels, two or more source 
signal lines, and two or more gate signal lines are arranged on a substrate at matrix form, 
and said pixel has a light emitting device, at least one TFT for switching, and TFT for a light 
emitting device drive, A drive method of a display switching and driving the first drive 
method that drives said TFT for a light emitting device drive in a saturation region, and the 
second drive method that drives said TFT for a light emitting device drive in a linear zone. 
[Claim 27]ln a drive method of a display in which two or more pixels, two or more source 
signal lines, and two or more gate signal lines are arranged on a substrate at matrix form, 
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and said pixel has a light emitting device, at least one TFT for switching, and TFT for a light 
emitting device drive, The first drive method that drives said TFT for a light emitting device 
drive in a saturation region, A drive method of a display switching and driving the second 
drive method that drives said TFT for a light emitting device drive in a linear zone, and the 
third drive method that drives said TFT for a light emitting device drive in middle of a linear 
zone and a saturation region. 

[Claim 28]A drive method of a display characterized by the first drive method being a 

method which used an analog-currents drive in claim 25 thru/or claim 27. 

[Claim 29]A drive method of a display characterized by the first drive method being a 

method which used digital time gradation in claim 25 thru/or claim 27. 

[Claim 30]A drive method of a display characterized by the second drive drive method 

being a method which used digital time gradation in claim 25 thru/or claim 27. 

[Claim 31] A display module which uses either claim 17 thru/or claim 30. 

[Claim 32]Electronic equipment which uses either claim 17 thru/or claim 30 

[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a display. It is related with an OLED display 
using the thin film transistor especially formed on transparent substrates, such as glass and 
a plastic, and a drive method for the same. It is related with the electronic equipment using 
a display. 
[0002] 

[Description of the Prior Art]ln recent years, the cellular phone has spread by development 
of communication technology. Electrical transmission of an animation and a lot of signal 
transduction are expected further from now on. On the other hand, as for the personal 
computer, the product of mobile correspondence is produced by the weight saving. Much 
information machines and equipment called the Personal Digital Assistant (PDA) who 
started in the electronic notebook are also produced, and it is spreading. Those portable 
information devices are equipped with the flat display by development of a display etc. at 
almost all things. 

[0003]Furthermore with the latest art, it is going in the direction which uses an active matrix 
type display as a display used for them. 

[0004]To every one pixel, an active matrix type display arranges TFT (thin film transistor), 
and is controlling the screen by the TFT. Such an active matrix type display has the strong 
points, like as compared with a passive matrix type display, the animation correspondence 
which image quality can improve [ in which highly-minute-izing is possible ] is possible, and 
it is. So, it seems that the display of a portable information device changes from a passive 
matrix type to a active-matrix type from now on. 

[0005]Commercial production of the display which used low temperature polysilicon is 
performed also in the active matrix type display in recent years. Besides the pixel TFT 
which constitutes a pixel from low-temperature-polysilicon art, to the periphery of a picture 
element part. The simultaneously form of the drive circuit can be carried out using TFT, it 
contributes to the miniaturization of a device, and low power consumption dramatically, and 
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a low-temperature-polysilicon display is becoming an indispensable device in connection 
with it in recent years at the indicator of mobile computing devices with a remarkable 
expansion of the applicable field, etc. 

[0006]Development of the display using an organic electroluminescence element (OLED) is 
activating in recent years. With OLED, both the thing using luminescence (fluorescence) 
from a singlet exciton and the thing using luminescence (phosphorescence) from a triplet 
exciton shall be included here. Although OLED is raised with this specification as an 
example of a light emitting device, other light emitting devices may be used. 
[0007]OLED comprised a form where an OLED layer was pinched between the electrodes 
(negative pole and anode) of a couple, and has usually taken the laminated structure. The 
laminated structure that Tang of Eastman Kodak Co. proposed typically (an electron hole 
transporting bed, a luminous layer, and an electron transport layer) is raised. 
[0008]There is structure laminated in order of (a hole injection layer, an electron hole 
transporting bed, a luminous layer, an electron transport layer, and an electronic injection 
layer) also besides (a hole injection layer, an electron hole transporting bed, a luminous 
layer, and an electron transport layer) the ability to come. In this invention, anything may be 
adopted and fluorescence coloring matter may be doped to a luminous layer. 
[0009JAII the layers provided between the anode and the negative pole in this specification 
are generically called an OLED layer. Therefore, all of the aforementioned hole injection 
layer, an electron hole transporting bed, a luminous layer, an electron transport layer, and 
an electronic injection layer are contained in an OLED layer. The light emitting device which 
comprises the anode, an OLED layer, and the negative pole is called OLED. [0010]The 
example of the composition of the picture element part of a active-matrix type OLED display 
is shown in drawing 2 . The gate signal line (G1-Gy) which inputs a selection signal from a 
gate signal line drive circuit is connected to the gate electrode of TFT201 for switching 
which each pixel has. The source region and the drain area of TFT201 for switching which 
each pixel has, Another side is connected to one electrode of the capacitor 203 which the 
gate electrode and each pixel of TFT202 for an OLED drive have at the source signal line 
(S1-Sx) into which one side inputs a signal from a source signal line driving circuit. Another 
electrode of the capacitor 203 is connected to the power supply line (V1-Vx). One side of 
the source region and the drain area of TFT202 for an OLED drive which each pixel has is 
connected to one electrode of OLED204 to which each pixel has another side in a power 
supply line (V1-Vx). 

[0011]OLED204 has the OLED layer provided between the anode, the negative pole, and 
the anode and the negative pole. When the anode of OLED204 has connected with the 
source region of TFT202 for an OLED drive, or a drain area, the anode of OLED204 turns 
into a picture element electrode, and the negative pole turns into a counterelectrode. On 
the contrary, when the negative pole of OLED204 has connected with the source region of 
TFT202 for an OLED drive, or a drain area, the negative pole of OLED204 turns into a 
picture element electrode, and the anode turns into a counterelectrode. 
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[0012]ln this specification, the potential of a counterelectrode is called counter potential. 
The power supply which gives counter potential to a counterelectrode is called an opposite 
power supply. The potential difference of the potential of a picture element electrode and 
the potential of a counterelectrode is OLED driver voltage, and this OLED driver voltage is 
impressed to an OLED layer. 

[0013]TFT for switching sets to Nch into this specification, TFT for a drive sets to Pch, and 
OLED uses as an anode the direction connected to TFT for a drive, and uses another side as 
a cathode. However, not a meaning but other combination other than this that combination 
is unrealizable are also possible. 

[0014]As a gradation display method of the above-mentioned OLED display, a constant 
current analog gradation system and a constant-voltage time gray scale method are held. 
In addition, although there is a constant current time gray scale method, said two sorts are 
explained. Again. As a definition of language, a constant current drive does not mean that it 
means driving with fixed current and drives with the always same current in the period 
holding images, such as 1 frame period. The same may be said of a constant voltage drive. 
A constant current drive is shown in drawing 10 (A), and the key map of a constant voltage 
drive is shown in drawing 10 (B). With the constant current drive, required current is sent 
through OLED by controlling the gate voltage of the drive TFT, using TFT for an OLED 
drive as a voltage-controlled current source. A constant voltage drive is a drive method 
which makes OLED emit light by short-circuiting a power supply line and OLED, using TFT 
for an OLED drive as a switch, when required. 

[0015]First, the constant current analog gradation system of an OLED display is explained. 
The block diagram of the display of a constant current analog gradation system is shown in 
drawing 3 . The timing chart is shown in drawing 4 . Hereafter, it explains using drawing 3 . 
First, if GCL is inputted into the shift register 304 for the gate starting pulse GSP and a gate 
clock pulse, a shift pulse will be formed in the shift register 304. It is outputted to a gate 
signal line via the buffer circuit 305. Along with the shift pulse, the gate signal line is chosen 
one by one. During the period when the gate signal line is chosen, sauce start pulse SSP 
and the source clock pulse SCL are inputted into the shift register 302 of a source signal 
line driving circuit. A shift pulse is formed in the sauce shift register 302 of these, and it is 
outputted to the control terminal of the analog switches 312 and 313 via the buffer circuit 
303 by them. If the analog switches 312 and 313 are chosen, they short-circuit the analog 
video signal line 314 and the source signal lines 306 and 307 one by one, and sample the 
analog video signal to the source signal line one by one. The sampled analog video signal 
is inputted into the gate of TFT for an OLED drive via TFT for switching in the source signal 
lines 306 and 307 and a pixel. 

[0016]As mentioned above, the light quantity of OLED is controlled by an analog video 
signal, and a gradation display is made by control of the light quantity. Thus, a gradation 
display is performed by change of the potential of the analog video signal inputted into a 
source signal line in a constant current analog gradation system. 
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[0017]To TFT for a drive, TFT is usually operated in a saturation region in the constant 
current analog drive into which the drain current according to Vgs flows. Drawing 5 (A) 
shows operation of TFT. A saturation region is a field of Vds>Vgs and is a field with little 
change of drain current to change of Vds. This portion is used as false constant current. 
[0018]Next, a constant-voltage time gray scale method is explained. In a time gray scale 
method, a digital signal is inputted into a pixel, the luminescent state or non luminescent 
state of OLED is chosen, and the total of the period when OLED emitted light per 1 frame 
period expresses gradation. The principle of time gradation is indicated to the patent 
documents 1 . 

[0019]The block diagram of the display 701 which used the constant-voltage time gray 
scale method is shown in drawing 7 . A timing chart is shown in drawing 8 . Hereafter, 
drawing 7 is explained. About a gate signal line drive circuit, since it is the same as an 
analog gradation drive, explanation is omitted. The source signal line driving circuit 
comprises: 

Shift register circuit 702. 
Buffer circuit 703. 
The first latch circuitry 704. 
The second latch circuitry 705. 

Sauce start pulse SSP and the source clock pulse SCL are inputted into the shift register 
circuit 702. By those pulses, a shift register forms a shift pulse and inputs it into the 1st 
latch circuitry 704 via the buffer circuit 703. In the 1st latch circuitry 704, an input of a shift 
pulse will latch the digital gradation signal. An end of the shift for one line will memorize the 
digital image data for one line in the 1st latch circuitry 704. A latch pulse is inputted into the 
second latch circuitry 705 during the subsequent retrace line, and the digital image data 
memorized in the 1st latch circuitry 704 is transmitted to the second latch circuitry 705 by 
the latch pulse, and is outputted to the source signal lines 708 and 709. And the picture 
image data of the next line is memorized in the 1st latch circuitry 704. By repeating this, 
digital image data is outputted to the source signal lines 708 and 709 one by one. 
[0020] 

[Patent documents 1] JP,2001-159878,A[0021] 

[Problem(s) to be Solved by the lnvention]The following technical problems occurred in the 
conventional OLED display which was stated above. First in the display of a constant 
current analog drive system. Since it had become dispersion in drain current as it is when 
the mobility and the threshold of TFT varied in TFT for an OLED drive since voltage to 
current conversion was performed as mentioned above, when dispersion within a field of TFT 
was large, it had appeared as unevenness of a display. For example, if the mobility of TFT 
produces dispersion 10%, luminosity will also produce 10% of dispersion. A threshold is 
0.1. [V] It varies, and if it produces, about 10% of luminosity dispersion will be produced 
too. Since a threshold and mobility have dispersion independently, respectively, in total, 
about 14% of dispersion occurs and establishment of the dispersion improvement 
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technique of a TFT characteristic is desired. About this problem, JP,2000-221903,A etc. 
have a statement. 

[0022]on the other hand, in a constant-voltage time gradation drive, influence becomes empty as 
for dispersion in TFT to a display - there is nothing. When the TFT operates in a linear 
zone, the paragraph of a threshold is one power term, and since Vgs is set up greatly, even 
if a threshold has dispersion which is 0.1V, about 1% of luminosity produces dispersion. 
Since negative feedback starts between the forward voltage of OLED even if there is 10% 
of dispersion of mobility, it is possible for dispersion in current to be stopped and to make it 
to 5% or less. 

[0023]However, in a constant-voltage time gradation drive, there was a problem in 
degradation of OLED with the passage of time so much. Aging of OLED is explained to 
drawing 12 . When OLED is driven, two deterioration phenomena appear. The 1st 
deterioration phenomenon is the fall of luminosity. An example is shown in drawing 12 (A). 
Although the light emitting luminance of OLED makes the life time which decreases with 
time to halve luminosity, and a life is based also on luminosity, under the present 

circumstances in a 200 cd/m 2 grade, thousands of hours are common from 1000 hours. If 
degradation occurs as shown in drawing 12 (B), inclination of current versus luminance 
property will fall. 

[0024]The 2nd deterioration phenomenon is the increase in forward voltage. As shown in 
drawing 13 (A), when continuing sending the same current, forward voltage rises. Although 
drawing 13 (B) shows the volt ampere characteristic, as shown in drawing 13 (B), it shifts 
the characteristic from the left to the right before and after degradation. Although change of 
the operating point of a constant current drive and a constant voltage drive is shown in 
drawing 9 , in a constant current drive, it is only decline in the former luminous efficiency 
that degradation appears in a display. If there is sufficient margin for Vds of TFT as shown 
in drawing 9 (A), since the increase in the forward voltage of OLED is absorbed there, it will 
not appear in a display. On the other hand, as shown in drawing 9 (B), in the constant 
voltage drive, the increase in forward voltage enlarges the value of current change deltal. In 
the case of a constant voltage drive, since the effect of reduction in current and the both 
sides of decline in luminous efficiency shows up, there is a problem that degradation may 
be expanded. 

[0025]ln the display, the emission time of the pixel changes with places. For example, since 
accumulation emission time is long, early degradation produces a place like an icon. When 
the whole screen surface was displayed by uniform luminosity, luminosity fell and the early 
place of such degradation had the problem that only the portion was sensed as sticking. 
[0026] 

[Means for Solving the Problem]ln order to solve the above-mentioned technical problem, 
the following means were used in this invention. 

[0027]ln this invention, a display mode suitable for display information is chosen by 
switching driving modes, such as a constant voltage drive and a constant current drive, 
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according to the contents of the display. 

[0028]As a displaying object of an OLED display, there are a cellular phone etc., for 
example, although the cellular phone just displayed text conventionally, an animation is 
also ability ready for sending by progress of communication technology — therefore with a 
cellular phone, there will be two kinds, text, such as a telephone number and an E-mail, 
and natural drawing. 

[0029]Many sticking into a portion which displays a fixed pattern continuously is generated 
among problems mentioned above. For example, as for a thing like an icon, sticking 
happens easily. Such a pattern may happen in presenting of text. If natural drawing is 
displayed in the state where sticking has occurred, only the portion will give a user sense of 
incongruity, in order that an icon may remain as an image. 

[0030]Display unevenness is notably seen by a front solid pattern among faults mentioned 
above, and sense of incongruity is given to a user with an image of text near it. On the 
other hand, it is rare for nonuniformity to be unable to be conspicuous easily and to give 
sense of incongruity, since the image of a basis is not uniform when natural drawing is 
displayed. Therefore, when it is better to drive with a constant voltage when displaying text 
and displays natural drawing, it is good to display by constant current. 
[0031]Both faults are compensated with this invention by switching driving modes, such as 
a constant current drive and a constant voltage drive, to a display according to the 
contents. This invention can be adapted not only for a display which used OLED but a 
display using other light emitting devices. For example, a light emitting device which 
includes an inorganic material in a hole injection layer, an electron hole transporting bed, an 
electronic injection layer, and an electron transport layer can be used for an adapted 
display. 
[0032] 

[Embodiment of the lnvention]The OLED display of this invention is explained. 
[0033]The embodiment of this invention is shown in drawing 1 . In this example, two drive 
systems, a constant current analog gradation drive and a constant-voltage time gradation 
drive, are switched by changing the power supply of the exterior of the display 101. The 
control circuit 137 is controlling the source 133 of an analog signal, the variable voltage 
sources 134, 135, and 136, and the source signal line driving circuit 102. 
[0034]First, the concrete voltage relation of a constant current analog drive is explained. In 
the full color OLED display, the colored presentation is performed by distinguishing the 
OLED material of red and three green and blue colors with the pitch of a pixel. The OLED 
material of three colors differs in the characteristic for every color. When a low-molecular 
OLED material is generally used, green luminous efficiency is the highest and then blue 
and red are the lowest. In the OLED display of about 150 ppi, in order to obtain the 

luminosity of 200 cd/m , specifically, It is necessary to send the current of 3microA, 
O.SmicroA, and 2microA through one pixel about red and green and blue each and, and the 
forward voltage has become 8V, 5V, and about 6V, respectively. 
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[0035]The potential relation at the time of performing a constant current analog gradation 
drive is shown in drawing 6 . Common connection of the cathode of OLED is carried out, 
and if the potential is set to -8V, the potential of the anode for every color will be set to OV, - 
3V, and -2V, respectively. Vgs of TFT is calculated from the formula (formula 1) showing 
the saturation region of TFT. 

ld=1/2, mu-Co-W/L, and (Vgs-Vth) 2 (formula 1) 

[0036]Here the mobility mu as specification of TFT for an OLED drive 100-cm 2 /Vs, 3x10 " 

8 2 

F/cm and gate length L of a transistor shall be 50 micrometers, and gate width W shall be 
5 micrometers -2V and the gate capacitance Co per unit area for the threshold Vth, If Vgs 
corresponding to the current value per pixel mentioned above is calculated, it will be set to 
6.47V, 3.83V, and 5.65V for every color, respectively. If the margin for securing the active 
region of TFT in a saturation region first if it thinks on the basis of red with the highest 
potential shall be about 2.5 v, it is necessary to set about to +2.5V gate potential of TFT for 
an OLED drive connected with red OLED. Therefore, the source potential of TFT for an 
OLED drive which drives red OLED is set to +9V. 

[0037]Although it is better to set up source potential independently for every color when 
reduction of power consumption is considered, it is more general to attain communalization 
of a power supply, source potential is united with +9V [ red ], and potential setting out is 
performed by setting gate potential to green+5.17V and blue+3.35V. As for TFT for an 
OLED drive, operation in a saturation region is secured about all the colors by this. Since it 
is an analog drive, the potential impressed to the gate of each TFT for an OLED drive 
changes to a video signal, but if the above-mentioned current value is set up as the 
maximum, saturation region operation will also be secured so that naturally. 
[0038]ln performing a constant current analog gradation drive, the output of the variable 
voltage source 135 outputs the voltage of +9V to the power supply lines 120, 121 , and 122 
of red and each three green and blue color. This value is the same as the value shown in 
drawing 6 . Although potential of the power supply lines 120, 121, and 122 was made 
common here, since it is electric power reduction, it may set up independently. The variable 
voltage source 136 outputs -8V to a cathode. This value is the same as that of drawing 6 . 
Since the variable voltage source 134 is not used by constant current analog gradation 
drive, it may be made an OFF state. 

[0039]And an analog video signal is inputted into the analog video signal lines 104, 105, 
and 106 from the source of an analog video signal, With the output of the source signal line 
driving circuit 102, and an analog video signal is sampled to the source signal lines 114, 
115, and 116. [ the analog switches 123, 126, and 129 ] The potential of a source signal 
line is impressed to the gate and retention volume of TFT for an OLED drive by TFT for 
switching inside a pixel, and the current according to Vgs of TFT for an OLED drive flows 
into OLED. In this example, although double-gate ** of the TFT for switching is carried out, 
this is for reduction of the OFF state current of TFT for switching. TFT with the small OFF 
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state current which may be more than it and which carries out should build not double-gate 
**** but triple **** — it does not matter even if it is **** and a single. Thus, a constant current 
analog gradation drive is performed. 

[0040]Next, the case of a constant-voltage time gradation drive is explained. Since an 
analog video signal is not used in constant-voltage time gradation, the source 133 of an 
analog video signal is good also as an OFF state. The potential relation in the case of 
performing constant-voltage digital time gradation is first explained using drawing 11 . As 
mentioned above, in constant-voltage digital time gradation, TFT for an OLED drive 
performs operation as a switch. Since it is operation in a linear zone, Vds of TFT will 
become small. The operating point at that time comes to be shown in drawing 5 (B). If 

luminosity is made into 200 cd/m 2 like the time of constant current analog gradation and it 
is the same [ material ], in constant-voltage time gradation, voltage between a cathode and 
drive TFT sauce can be made small. It is because Vds is small, so a cathode and the 
voltage between drive TFT sauce are almost the same as the cathode to anode voltage of 
OLED as it was mentioned above. 

[0041]Based on drawing 1 1 , potential relation is explained below. If cathode potential is set 
to 0V, red and green and blue anode potential will be set to +8V, +5V, and +6V, 
respectively. The source potential of TFT for an OLED drive will also become near this, 
being set to 0.84V, 0.20V, and 0.68V, respectively, if Vds is calculated from the formula 
(formula 2) of the current of a linear zone - this - the forward voltage of OLED - in 
addition, red and green and blue cathode drive TFT source potential are set to +8. 84V, 
+5.20V, and +6.68V, respectively. The gate potential of each TFT for an OLED drive at this 
time was set as -5V. That is, each Vgs is -13.84V, -10.2V, and -1 1.68V. 
ld=mu-Co-W/L -(Vgs-Vth) -Vds (formula 2) 

[0042]ln performing a constant-voltage time gradation drive based on the above, the output 
of the variable voltage source 135 outputs the voltage of +8.84V, +5.20V, and +6. 68V to 
the power supply lines 120, 121, and 122 of red and each three green and blue color, 
respectively. This value is the same as the value shown in drawing 11 . The variable voltage 
source 136 outputs 0V to a cathode. This value is the same as that of drawing 1 1 . The 
variable voltage source 1 34 outputs +1 0V to the DC potential lines 110, 111, and 1 1 2 for 
making TFT for an OLED drive turn off -5V to the DC potential lines 107, 108, and 109 for 
making TFT for an OLED drive one. Although the DC potential lines 107 and 108,109 and 
the DC potential lines 110, 111, and 112 were made respectively common here, since it is 
reduce power consumption, it may set up individually. 

[0043]As mentioned above, by changing the output voltage of the external variable voltage 
sources 134, 135, and 136 in this invention, By controlling operation of the analog switches 
123-131, it is possible to switch and drive the both sides of a constant current analog 
gradation drive and a constant-voltage time gradation drive, and it is possible to choose the 
drive for which display information is embraced and it was suitable in the gap. This 
invention can be adapted not only for the display which used OLED but the display using 
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other light emitting devices. 
[0044] 

[Example]The example of this invention is described below. 

[0045][Example 1] Drawing 14 is an example of the variable voltage source used by this 
invention. By the fixed resistance 1408 and the variable resistor 1409, the variable voltage 
source shown in drawing 14 builds the 1st reference voltage, and the fixed resistance 1410 
and the variable resistor 1411 depend it, and it is building the second reference voltage. By 
changing the value of the variable resistors 1409 and 1411, this reference voltage can 
change a pressure value. Either is chosen between these two reference voltage using FET 
switches 1406 and 1407, and it inputs into the power supply buffer circuit 1403. The output 
of a power supply buffer circuit is connected to a display from the output terminal 1405. 
[0046]lt comes out. Although reference voltage was set up with the combination of fixed 
resistance and a variable resistor here, setting out of reference voltage is not limited to this 
method. Although a power supply buffer circuit is not illustrated here, it may use the thing 
using the thing using an operational amplifier, an emitter follower, and a source follower. 
[0047] Drawing 15 is an example which uses DA conversion circuit 1501 for a variable 
voltage source as a reference voltage source. Setting out of reference voltage is controlled 
by the data signal from a control circuit. This data provides a nonvolatile memory circuit in 
the inside of a control circuit, or the exterior, memorizes it in it, and outputs if needed. 
[0048]When the data of a memory is prepared for every drive method as it is required, and 
each drive method is chosen, it becomes possible by sending the data corresponding to it 
into a DA conversion circuit to obtain voltage required for each drive method. The output of 
DA conversion circuit 1501 is outputted to an output terminal via the power supply buffer 
circuit 1503 like the example of drawing 14 . 

[0049][Example 2] It is an example of a source signal line drive of this invention which is 
shown in drawing 17 . First, a constant current analog gradation drive is explained. Start 
pulse SSP and the clock pulse SCL are inputted into the shift register 1701, and the pulse 
is shifted one by one. A pulse is inputted into the switch 1703 via the buffer circuit 1702. 
Since the latch circuitry 1704 and 1705 is not used, the switch 1703 controls by constant 
current analog gradation the analog switch 1707 which is connected to the A side and 
connects the analog video signal line 1710 and the source signal line 1706. An analog 
video signal is sampled one by one by this, and is supplied to the source signal line 1706. 
[0050]Next, constant-voltage time gradation is explained. Although it is the same that start 
pulse SSP and the clock pulse SCL are inputted into the shift register 1701, in order to use 
a subframe, the frequency generally becomes high rather than is necessarily the same. 
One by one, a pulse is shifted by start pulse SSP and the clock pulse SCL, and is sent to 
the switch 1703 via the buffer circuit 1702. At the time of constant-voltage time gradation It 
is connected to the [B] side and sent to the first latch circuitry 1704. The data of the first 
latch circuitry is transmitted to the second latch circuitry 1705 during the retrace line. Either 
of the analog switches 1708-1709 is chosen by the output of the second latch circuitry 
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1705, and one potential of the power source wires 171 1 and 1712 is sent to the source 
signal line 1706 with it. 

[0051 ]A source signal line driving circuit performs selectively either a constant current 
analog gradation drive or a constant-voltage time gradation drive as mentioned above. 
[0052][Example 3] What is shown in drawing 16 is an example of the method which 
changes a constant current time gray scale method and a constant-voltage time gray scale 
method as a drive system, since each of these two are a time gray scale method, the analog 
video signal is unnecessary and correspondence of the source signal line driving circuit 
1602 is possible in an identical configuration. Only drive potential of operation differs and it 
is performing proper use of the line type region of TFT for an OLED drive, and the 
saturation region by this. 

[0053]The setting potential of each drive method at this time is as follows. Potential of the 
DC power supply line 1621 which hits cathode potential in a constant current time gradation 
drive first - 8V, The potential of the DC power supply lines 1618, 1619, and 1620 which hit 
the source potential of TFT for an OLED drive +9V, The DC potential lines 1615, 1616, and 
1617 which make +2.53V, +5. 17V, +3.35V, and TFT for an OLED drive turn off the potential 
of the DC potential lines 1612, 1613, and 1614 which make TFT for an OLED drive one, 
respectively are set as +10V. This value is the same as that of what is shown in drawing 6 . 
[0054]The potential of the DC power supply line 1621 which hits cathode potential in a 
constant-voltage time gradation drive 0V, It is the potential of the DC potential lines 1612, 
1613, and 1614 which make +8.84V, +5.21V, +6.68V, and TFT for an OLED drive one [ the 
potential of the DC power supply lines 1618, 1619, and 1620 which hit the source potential 
of TFT for an OLED drive ], respectively -5 [V]The DC potential lines 1615 and 1616, 
1617+9 which make TFT for an OLED drive turn off [V] Set up. This value is the same as 
that of what is shown in drawing 1 1 . 

[0055]ln this example, the two switches TFT are used within the pixel and improvement in 
luminescence duty can be expected by this which is giving not only selection with a source 
signal line but the function to connect the gate potential of the drive TFT with a power 
supply line too hastily. This drive method is indicated to JP,2001-343933,A. This invention 
can be adapted not only for the display which used OLED but the display using other light 
emitting devices. 

[0056][Example 4] Drawing 18 is an example in the case of driving as a driver zone of TFT 
using the middle of both other than a line type region and a saturation region. In this case, 
OLED and a power supply line become the drive which is connected by comparatively 
strong resistance. Display dispersion and influence on degradation of OLED will also take 
the characteristic between a constant current drive and a constant voltage drive. 
[0057]lt is possible to switch and drive three, a line type region, the above-mentioned 
staging area, and a saturation region, as a actual drive. In such a case, although the 
necessity of outputting three values occurs in a variable voltage source, correspondence is 
possible if a variable voltage source circuit as shown in drawing 19 is used. By increasing 
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the data number of nonvolatile memory, it is possible to output three kinds of voltage in the 
variable voltage circuit using the DA conversion circuit of drawing 15 . This invention can be 
adapted not only for the display which used OLED but the display using other light emitting 
devices. 

[0058][Examp!e 5] The 5th example is shown in drawing 20 . Drawing 20 is an example of 
the OLED module which used this invention. It is DC and a DC conversion circuit, control 
logic, a clock generator, a frame memory, etc. which build the following other than the 
OLED display mentioned above and the variable voltage source for OLED in the OLED 
module of the example shown in drawing 20 . Generally with the information device for 
mobile, the battery is 3. [V]** et al. [ 5 ] [V]lt is a grade. On the other hand, in order to drive 
OLED, voltage higher than it is required, pressure up of the required voltage is carried out 
from battery voltage using DC and a DC conversion circuit, and it is made to generate. 
[0059]Control logic generates a signal required to change constant current analog 
gradation and constant-voltage time gradation, and supplies it to each block. A clock 
generator is a circuit required to make signals, such as a start pulse required for a display, 
a clock pulse, and a latch pulse, from the synchronized signal inputted from the outside, 
and a reference clock signal. A clock generator, control logic, etc. can also be incorporated 
into the OLED panel. 

[0060]lt is for a frame memory's memorizing a digital video signal and generating subframe 
data. First, for every bit, subframe data needs to memorize the data for one frame, and then 
needs to call it in order for every bit. First, while having memorized digital image data of the 
second frame in the memory B after memorizing digital image data of the first frame in the 
memory A, turn is changed and the data of the memory A is called to the direction of the 
OLED panel. Next, while having memorized digital image data of the third frame in the 
memory A, turn is changed and the data of the memory B is called to the direction of the 
OLED panel. A time gradation display is performed by repeating such a thing. 
[0061]ln performing an analog gradation display, it displays by inputting an analog video 
signal. It is possible to display two kinds, an analog gradation display and a time gradation 
display, by this example as mentioned above. This invention can be adapted not only for 
the display which used OLED but the display using other light emitting devices. 
[0062][Example 6] Drawing 21 is an example of PDA (Personal Digital Assistant) which 
uses the display of this invention. PDA of this example An OLED module, a power supply, 
CPU, an image controller, It is possible to comprise the various memories DRAM and 
VRAM, a mask ROM, a memory card interface, exclusive ASIC, a tablet, an infrared port, 
etc., and to display various picture image data with an OLED display. PDA using this 
invention may not be limited to this example, other functions, for example, a telephone 
function etc., may be added, and the application is free. This invention can be adapted not 
only for the display which used OLED but the display using other light emitting devices. 
[0063][Example 7] Since the display using light emitting devices including OLED is a 
spontaneous light type, compared with a liquid crystal display, it is excellent in the visibility 
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in a bright place, and its angle of visibility is large. Therefore, it can use for the indicator of 
various electronic equipment. 

[0064]As an example of applicable electronic equipment, this invention A video camera, a 
digital camera, A goggles type display (head mount display), a navigation system, Sound 
systems (a car audio, an audio component stereo, etc.), a note type personal computer, A 
game machine machine, a Personal Digital Assistant (a mobile computer, a cellular phone, 
a handheld game machine, or a digital book), The picture reproducer (device provided with 
the display which specifically reproduces recording media, such as Digital Versatile Disc 
(DVD), and can display the picture) provided with the recording medium etc. are mentioned. 
As for especially the Personal Digital Assistant with many opportunities to see a screen 
from an oblique direction, since importance is attached to the size of an angle of visibility, it 
is desirable to use a luminescent device. The example of these electronic equipment is 
shown in drawing 22 . 

[0065] Drawing 22 (A) is a display device and contains the case 3001, the buck 3002, the 
indicator 3003, the loudspeaker part 3004, and video input terminal 3005 grade. This 
invention can be used for the indicator 3003. Since it is a spontaneous light type, the back 
light of a luminescent device is unnecessary, and it can be made into an indicator thinner 
than a liquid crystal display. As for a display device, all the display devices the object for 
personal computers, the object for TV broadcast reception, for advertising displays, etc. are 
contained. 

[0066] Drawing 22 (B) is a digital still camera, and contains the main part 3101, the indicator 
3102, the television part 3103, the operation key 3104, the external connection port 3105, 
and shutter 3106 grade. This invention can be used for the indicator 3102. 
[0067] Drawing 22 (C) is a note type personal computer, and contains the main part 3201, 
the case 3202, the indicator 3203, the keyboard 3204, the external connection port 3205, 
and pointing mouse 3206 grade. This invention can be used for the indicator 3203. 
[0068] Drawing 22 (D) is a mobile computer and contains the main part 3301, the indicator 
3302, the switch 3303, the operation key 3304, and infrared port 3305 grade. This invention 
can be used for the indicator 3302. 

[0069] Drawing 22 (E) is the portable picture reproducer (specifically DVD reproducer) 
provided with the recording medium, and contains the main part 3401, the case 3402, the 
indicator A3403, the indicator B3404, the recording-media (DVD etc.) reading unit 3405, the 
operation key 3406, and loudspeaker part 3407 grade. This invention can be used for these 
indicators A, B3403, and 3404, although the indicator A3403 mainly displays picture 
information and the indicator B3404 mainly displays text. A home video game machine 
machine etc. are contained in the picture reproducer provided with the recording medium. 
r0070] Drawing 22 (F) is a horizontal cage type portable information device, and contains 
the main part 3501 and the indicator 3502. This invention can be used for the indicator 
3502. 

[0071] Drawing 22 (G) is a video camera and contains the main part 3601, the indicator 
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3602, the case 3603, the external connection port 3604, the remote control receive section 
3605, the television part 3606, the battery 3607, the voice input part 3608, the operation 
key 3609, and eye contacting part 3610 grade. This invention can be used for the indicator 
3602. 

[0072] Drawing 22 (H) is a cellular phone and contains the main part 3701, the case 3702, 
the indicator 3703, the voice input part 3704, the voice output part 3705, the operation key 
3706, the external connection port 3707, and antenna 3708 grade. This invention can be 
used for the indicator 3703. The indicator 3703 can stop the consumed electric current of a 
cellular phone by displaying a white character on a black background. 
[0073]lf the light emitting luminance of an organic luminescent material will become high in 
the future, it will also become possible to carry out extended projection of the light 
containing the outputted picture information with a lens etc., and to use for the projector of a 
front type or a rear mold. 

[0074]The above-mentioned electronic equipment displays more often the information 
distributed through electronic communication lines, such as the Internet and CATV (cable 
TV), and its opportunity to display especially moving image information is increasing. Since 
the speed of response of an organic luminescent material is very high, a luminescent 
device is preferred to animation display. 

[0075]As for a luminescent device, in order that the portion which is emitting light may 
consume electric power, it is desirable to display information so that emitting parts may 
decrease as much as possible. Therefore, when using a luminescent device for the 
indicator which is mainly concerned with text like a Personal Digital Assistant especially a 
cellular phone, or a sound system, it is desirable to drive so that text may be formed by 
emitting parts by making a nonluminescent portion into a background. This invention can be 
adapted not only for the display which used OLED but the display using other light emitting 
devices. 

[0076]As mentioned above, the scope of this invention is very wide, and using for the 
electronic equipment of all fields is possible. The electronic equipment of this example may 
use the luminescent device of the composition of a gap to be shown in Examples 1-6. 
[0077] 

[Effect of the InventionjAs mentioned above, in this invention, the drive in which each 
strong point was employed efficiently is attained by switching a constant current drive or a 
constant voltage drive, and driving OLED if needed. This invention can be adapted not only 
for the display which used OLED but the display using other light emitting devices. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the composition of the display of this invention. 
[Drawing 2] The block diagram showing the pixel configuration of the conventional display. 
[Drawing 3] The figure showing the composition of the conventional analog gradation 
display device. 

[Drawing 4] The figure showing the timing chart of the conventional analog gradation display 
device. 

[Drawing 5] The figure showing the operating point of OLED and the drive TFT. 
[Drawing 6] The figure showing the potential relation of an analog gradation drive. 
[Drawing 7] The figure showing the composition of the conventional time gradation display. 
[Drawing 8] The figure showing the timing chart of the conventional time gradation display. 
[Drawing 9] The figure showing the operating point before and behind OLED degradation. 
[Drawing 10]T he key map of a constant current drive and a constant voltage drive. 
[Drawing 11] The figure showing the potential relation of a time gradation drive. 
[Drawing 12] The figure showing the deterioration characteristic of OLED. 
[Drawing 13] The figure showing the deterioration characteristic of OLED. 
[Drawing 14] The figure showing the example of this invention. 
[Drawing 15] The figure showing the example of this invention. 
[Drawing 16] The figure showing the composition of the display of this invention. 
[Drawing 17l The example of the source signal line driving circuit of this invention. 
[Drawing 18] The figure showing the operating point at the time of using intermediate 
voltage. 

[Drawing 19] The figure showing the example which switches voltage ternary. 
[Drawing 20] The example of the module which carries OLED. 
[Drawing 21] The example of PDA which carries an OLED module. 

[Drawing 221T he figure showing the example of the electronic equipment which can apply 
this invention. 
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[Drawing 18] 
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WRITTEN AMENDMENT 



[Written amendment] 

[Filing date]February 7, Heisei 15 (2003.2.7) 
[Amendment 1] 

[Document to be Amended]Specification 
[Item(s) to be Amended]The name of an invention 
[Method of Amendment]Change 
[Proposed Amendment] 

[Title of the InventionJA display module, electronic equipment which use a display and it 
[Amendment 2] 

[Document to be Amended]Specification 
[ltem(s) to be Amended]Ciaim 
[Method of Amendment]Change 
[Proposed Amendment] 
[Claim(s)] 

[Claim 1]A display in which two or more pixels, two or more source signal lines, and two or 
more gate signal lines are arranged on a substrate at matrix form, and said pixel has 
OLED, comprising: 

The first driving mode that drives said PLED by constant current 

A means which can switch the second driving mode that drives said OLED with a constant 
voltage. 

[Claim 2]A display in which two or more pixels, two or more source signal lines, and two or 

more gate signal lines are arranged on a substrate at matrix form, and said pixel has 

OLED, at least one TFT for switching, and TFT for an OLED drive, comprising: 

The first driving mode that drives said TFT for an OLED drive in a saturation region. 

A means which can switch the second driving mode that drives said TFT for an OLED drive 

in a linear zone. 
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[Claim 3]A display in which two or more pixels, two or more source signal lines, and two or 

more gate signal lines are arranged on a substrate at matrix form, and said pixel has 

OLED, at least one TFT for switching, and TFT for an OLED drive, comprising: 

The first driving mode that drives said TFT for an OLED drive in a saturation region. 

The second driving mode that drives said TFT for an OLED drive in a linear zone. 

A means which can switch the third driving mode that drives said TFT for an OLED drive in 

middle of a linear zone and a saturation region. 

[Claim 4]A display characterized by said first driving mode being an analog-currents drive in 
any 1 of claim 1 thru/or claims 3 . 

[Claim 5]A display characterized by said first driving mode being digital time gradation in 
any 1 of claim 1 thru/or claims 3 . 

[Claim 6]A display characterized by said second driving mode being digital time gradation in 
any 1 of claim 1 thru/or claims 5 . 

[Claim 7]A display controlling potential change for a driving mode change from an external 
circuit in any 1 of claim 1 thru/or claims 6 . 

[Claim 8]A display controlling potential change for a driving mode change from an external 
DA conversion circuit in any 1 of claim 1 thru/or claims 6. 

[Claim 9]A display module which uses said display in any 1 of claim 1 thru/or claims 8. 
[Claim 10]Electronic equipment which uses said display in any 1 of claim 1 thru/or claims 8. 

[Claim 1 1]A display in which two or more pixels, two or more source signal lines, and two or 
more gate signal lines are arranged on a substrate at matrix form, and said pixel has a light 
emitting device, comprising: 

The first driving mode that drives said light emitting device by constant current. 

A means which can switch the second driving mode that drives said light emitting device 

with a constant voltage. 

[Claim 12]A display in which two or more pixels, two or more source signal lines, and two or 
more gate signal lines are arranged on a substrate at matrix form, and said pixel has a light 
emitting device, at least one TFT for switching, and TFT for a light emitting device drive, 
comprising: 

The first driving mode that drives said TFT for a light emitting device drive in a saturation 
region. 

A means which can switch the second driving mode that drives said TFT for a light emitting 
device drive in a linear zone. 

[Claim 13]A display in which two or more pixels, two or more source signal lines, and two or 
more gate signal lines are arranged on a substrate at matrix form, and said pixel has a light 
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emitting device, at least one TFT for switching, and TFT for a light emitting device drive, 
comprising: 

The first driving mode that drives said TFT for a light emitting device drive in a saturation 
region. 

The second driving mode that drives said TFT for a light emitting device drive in a linear 
zone. 

A means which can switch the third driving mode that drives said TFT for a light emitting 
device drive in middle of a linear zone and a saturation region. 

[Claim 14]A display characterized by said first driving mode being an analog-currents drive 
in any 1 of claim 11 thru/or claims 13 . 

[Claim 15]A display characterized by said first driving mode being digital time gradation in 
any 1 of claim 11 thru/or claims 13 . 

[Claim 16]A display characterized by said second driving mode being digital time gradation 
in any 1 of claim 11 thru/or claims 15 . 

[Claim 17]A display controlling potential change for a driving mode change from an external 
circuit in any 1 of claim 11 thru/or claims 16 . 

[Claim 18]A display controlling potential change for a driving mode change from an external 
DA conversion circuit in any 1 of claim 11 thru/or claims 16 . 

[Claim 19]A display module which uses said display in any 1 of claim 11 thru/or claims 181. 
[Claim 20]Electronic equipment which uses said display in any 1 of claim 11 thru/or claims 
18. 
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